Activation of phosphatidylinositol-4-phosphate kinase in rat liver plasma membranes by polyamines.
The formation of phosphatidylinositol 4,5-bisphosphate (PIP2) from endogenous substrate in rat liver plasma membranes was stimulated approximately 3-fold by 1 mM spermine, with half-maximal effect at 0.2 mM polyamine. This effect of spermine was due to enhancement of phosphatidylinositol-4-phosphate kinase activity rather than to a decrease in degradation of PIP2 formed or the substrate phosphatidylinositol 4-phosphate (PIP). The stimulation of phosphatidylinositol-4-phosphate kinase by spermine decreased to half at physiological ionic strength, and was not affected appreciably by variations in the concentration of ATP and MgCl2. Among several di- and polyamines only spermine and spermidine were effective. Although spermine may cause aggregation of membrane vesicles, thereby potentially increasing substrate availability for phosphatidylinositol-4-phosphate kinase, our results do not support such an explanation for the enhancement in enzyme activity. Phosphatidylinositol kinase activity, contrary to phosphatidylinositol-4-phosphate kinase, was not stimulated appreciably by spermine.